C erebral near-infrared spectroscopy (NIRS) allows the assessment of regional brain oxygen saturation (rSO 2 ), which may be influenced by hemodynamic fluctuations induced by thrombectomy for proximal occlusion. NIRS studies the cortical tissue in the border zone between the anterior and middle cerebral artery 1, 2 and may provide through rSO 2 indices an additional information on tissue status and outcome. 3, 4 In this pilot study, we sought to assess correlations between rSO 2 and baseline magnetic resonance imaging (MRI) perfusion parameters and the relationship between rSO 2 changes, recanalization, and clinical outcome.
Materials and Methods
Consecutive patients admitted to our stroke center (Hospices Civils de Lyon, France) with acute ischemic stroke related to proximal occlusion in the anterior circulation, revealed by multimodal MRI with perfusion weighted imaging sequence, and treated with mechanical thrombectomy were screened. Stroke severity was assessed through National Institutes of Health Stroke Scale score, performed on admission, immediately after thrombectomy, and at day 1 after the procedure. Collaterals were assessed with the American Society of Interventional and Therapeutic Neuroradiology (ASITN) Collateral Flow Grading scale. 5 A successful recanalization was defined as thrombolysis in cerebral infarction scores 2b and 3. 6 NIRS optodes were placed to each side of the forehead as per the manufacturer's recommendations. Recording was started after MRI and continued during thrombectomy and up to 24 hours. The interhemispheric difference (IHD) was defined as the difference between the infarcted (affected) and unaffected side (Figure) . Methods are detailed in the online-only Data Supplement.
The study was approved by the local review board (CPP SUD-EST II N° 2013-044), which waived the need for written informed consent from the patient.
Categorical variables are presented as number and frequency and compared using the χ 2 test. Continuous variables are reported as median and interquartile range and compared using Wilcoxon signedrank test or Friedman test as appropriate. Spearman correlation coefficient was used to study relationships between rSO 2 and clinical or MRI parameters. A P value <0.05 was considered significant. R (a language and environment for statistical computing; Vienna, Austria) was used for statistical analyses.
Results
Between May 2014 and January 2017, 17 patients were included ( Figure I in the online-only Data Supplement); 3
Background and Purpose-Regional brain oxygen saturation (rSO 2 ) changes, assessed by cerebral near-infrared spectroscopy, are likely influenced by cerebral hemodynamic fluctuations induced by thrombectomy of acute proximal occlusion. We studied the correlations between rSO 2 and baseline magnetic resonance imaging perfusion parameters and the relationship between rSO 2 changes, recanalization, and clinical outcome. Methods-Seventeen acute ischemic stroke patients, treated with mechanical thrombectomy, were monitored using bilateral near-infrared spectroscopy before, during, and continuously for 24 hours after the procedure. All patients had baseline brain magnetic resonance imaging with perfusion weighted imaging. Results-rSO 2 of them were already reported in detail. 2 Data are summarized in Table 1 .
The median (interquartile range) baseline rSO 2 The rSO 2 was recorded for 24 hours for 15 patients (technical issue for data collection for 2 patients). Patients were hemodynamically stable during the procedure. A successful recanalization was observed in 12 patients and a clinical improvement in 8 patients (at least 4-point decrease in the National Institutes of Health Stroke Scale score after the procedure).
Between baseline and day 1, rSO 2 IHD decreased significantly (P=0.01). During the same period, rSO 2 on the affected side did not change, and there was no difference in rSO 2 according to clinical status or thrombolysis in cerebral infarction score (Table 2) .
Three patients had an unfavorable angiography result (thrombolysis in cerebral infarction score 2a). Two of them had frontal middle cerebral artery branches recanalization, and IHD decreased (−11% to 3% and −8 to −3%). In the third case, frontal middle cerebral artery branches remained occluded, and IHD was stable (−12% to −14%; Figure III in the online-only Data Supplement).
Discussion
A correlation between baseline frontal rSO 2 and Tmax, as well as MTT evaluated via perfusion weighted imaging was found. This correlation may be explained by hemodynamic changes because a longer MTT may promote an increase of oxygen extraction thereby lowering the rSO 2. 7 However, the sample size is too small to draw firm conclusions to routinely apply this approach in the setting of mechanical thrombectomy.
The closest study comparing rSO 2 and perfusion parameters was reported by Taussky et al, 8 who used perfusion computed tomography and found a correlation with cerebral blood flow but not with MTT or cerebral blood volume. This indicates that although the evaluation of brain perfusion with NIRS is feasible, it remains unclear which of the hemodynamic parameters (MTT, Tmax, or cerebral blood flow) is approached by this technique.
Similarly, after local recanalization of frontal territories, a reduction in IHD was observed. This was not identified using thrombolysis in cerebral infarction score and did not relate to clinical improvement. At the same time, there was no modification in rSO 2 absolute value. These rather disappointing results may be because of the use of only 1 NIRS probe per hemisphere, positioned over the frontal pole. Hametner also called for an improved stroke-specific technological adjustment with more optodes in particular positions allowing a better assessment of rSO 2 within middle cerebral artery territory and might contribute to strength the correlations with MRI perfusion parameters. 4 Finally, low rate of procedure failure hinders the interpretation of statistical results. 
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Conclusions
A future study involving a new stroke-specific technological adjustment might improve the assessment of NIRS signal over time and could better fit with MRI perfusion parameters, recanalization status, and clinical outcome.
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